.4% e pré-fragilidade de 52.9% nos idosos cuidadores. Cuidadores severamente sobrecarregados ou frágeis apresentaram pior desempenho cognitivo comparado àqueles levemente sobrecarregados e não frágeis, respectivamente (teste ANOVA). Apresentar simultaneamente sobrecarga elevada e algum grau de fragilidade (pré-frágil ou frágil) esteve associado à redução do desempenho cognitivo global. Conclusão: Um significante número de idosos cuidadores teve indício de alteração cognitiva. Estratégias e recursos para reduzir o sentimento de sobrecarga e a fragilidade física podem melhorar o desempenho mental e o bem estar, levando assim a uma melhora da qualidade de vida do idoso que cuida, bem como a qualidade do cuidado prestado por ele. Descritores: Cuidado a idosos, cuidadores, idoso frágil, cognição, população rural.
Introduction
Chronic stress, depression and anxiety are consequences of daily caring and may contribute to impaired mental health, well-being and caregiver cognitive performance. 1 These effects decrease the quality of care. Meta-analyses have shown that caregivers have higher levels of depression and burden and lower levels of subjective well-being and perceived health, especially women and spouses. Moreover, these caregivers report more care-recipient behavioral problems, experience more hours of care, help in more activities and take care of elders in a more personal way compared with children or children-in-law. [2] [3] [4] Routine work requires judgment and problemsolving skills from caregivers, imposing a minimum level of cognitive performance as a requirement. A review verified that caregivers may have cognitive difficulties, particularly in processing speed functions, working memory, executive function and delayed memory. Hence, cognitive performance restrictions in caregivers compromises self-care and their ability to care for others, affecting the adoption of adequate health practices. 5 Additionally, older people might experience frailty.
The frail phenotype (weight loss, exhaustion, weakness, slowness, low physical activity) has been associated with cognitive decline. 6 Some studies showed the importance of assessing frailty in older people, including older caregivers, since it might predict disability, dementia and death. [7] [8] [9] Some complicating factors related to caregiving should be highlighted, e.g., being over 60 years old and living on non-urban areas, where formal support is more difficult to be found. Data from the Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia e Estatística -IBGE) show that, in 2013, about 16% of elderly people were living in rural communities and regions. 10 In addition, approximately 13% presented impairment of activities of daily living (ADLs) due to health issues. Lastly, the prevalence of moderate functional disability increases with age.
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Similarly to urban areas, caregiving is informal and mostly offered by family members in rural areas, as
shown by data from the Brazilian National Household Survey (Pesquisa Nacional por Amostra de Domicílios -PNAD). 11 However, compared to urban areas, the support network in rural settings has been considered to be predominantly frail and informal. 12 Regarding studies in rural areas, two reviews found few scientific studies conducted with caregivers. In addition, they were limited to describing their samples. 13, 14 The way how care is provided to elders is still poorly A list provided by two primary care centers located in rural areas was used to identify households within the covered area that had at least two elders living together. The initial number of households was 115, but in three of them one of the elders was dead. In another three, the elders moved to a new address; and in 15, they were not found at home after three visits.
The remaining 94 households were therefore visited, and the objectives of the study were explained to the resident elders. The elders of six residences were excluded because they refused to participate in the study. All the elders living in the 88 residences included (response rate 76.5%) were assessed regarding their performance in ADLs and IADLs. Three more residences were excluded at this stage because all the elders were independent in their ADLs and IADLs. In the remaining residences, couples composed of an older caregiver and a dependent care recipient were identified, and these couples comprised the final sample of older caregivers caring for a dependent care recipient at home in rural areas (n=85).
Data collection
Before answering the questionnaires, participants 
Results

Characteristics
Older caregivers were mostly female (76.7%).
Mean age was 69 years and the most prevalent age group was 60-69 years. They had a mean of 4.3 years of literacy; most were married or lived with a partner.
Regarding gender, male caregivers were about 4 years older than women, and 80% of men were aged between 60 and 79 years. Moreover, mean cognitive performance was higher among caregivers with mild burden (Figure 1 part B) . Figure 1 summarizes post-hoc differences in ACE-R total scores according to frailty and burden levels.
Significant associations were observed between the studied variables and cognition. Pre-frailty was associated with a decrease in the adjusted model, and being frail caused a decline of around 30% in ACE-R scores when analyzed individually. Additionally, in both models, burden was associated with decreased cognitive performance, and the association was stronger when burden was analyzed independently of other variables. Burdened caregivers (ZBI ≥16) showed a decline of 7.8% in battery test scores, as shown in Table 3 . Furthermore, advanced age was associated with cognition decrease. Nevertheless, this association was seen only in simple model. Education was a major influencing factor and predictor of the score obtained in the cognitive battery for both models.
The median ZBI score, set to 16 points, was sensitive to identify caregivers who were above this cutoff (50% of the sample) and revealed a decrease in cognitive performance, strongly suggesting that caregiver burden is a risk factor for worse cognitive function. Comparing different levels of burden, 32.9%
of the sample was above 20 points, which was classified as moderate-severe burden. This group had worse cognitive performance (Figure 1 ). 
Discussion
This study confirmed that burden and frailty were associated with cognition in elders who provide daily and essential care for the survival of other seniors in a rural context. We demonstrated that being pre-frail or frail was associated with a decrease of global cognitive test scores, also confirming that burden is related to impaired cognitive performance independent of gender and age. We also observed that education was the strongest factor associated with cognitive performance on the cognitive battery.
Older caregivers in rural areas presented differences when compared to participants from urban settings assessed in other studies. to 25%, and frailty reached 10%, regardless of the way how it is described. 25 The phenomenon observed in the present study reflects a complex relationship between cognitive functioning and frailty in elderly people. This association has been increasingly studied, and promising results in the area are expected. One of the concepts of this relationship is called cognitive frailty, which is a clinical condition characterized by the simultaneous occurrence of frailty and cognitive impairment, and the absence of a diagnosis of dementia or other neurological impairments. 26, 27 The present study is one of the first to examine the relationship between cognitive performance and frailty in older adults who serve as caregivers in a rural community.
No previous studies were found that assessed directly the association between burden and cognitive performance in older caregivers, but some studies have indicated that stress, which has been associated with burden, seems to play an important role in this association. Increased stress level are associated with rapid decline in cognitive function. 28 Moreover, cognitive decline may occur up to 30% faster in people prone to stress and distress, 29 and mnemonic functions may be mostly affected by high stress levels. 5 More specific studies have used oxidative stress markers to reveal this association. Studies have shown that oxidative stress biomarker levels are considerably higher in people undergoing cognitive and emotional changes -interestingly, they were found to be higher in residents of urban areas compared to those living in rural areas. 30 A Mexican study involving 104 urban elderly and 85 rural elderly revealed that the rural elders presented better cognitive performance and lower levels of lipid peroxides, an oxidative stress blood marker. In addition, individuals with cognitive impairment had higher levels of this marker in comparison to those who are cognitively preserved.
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A study with Japanese workers found that urinary oxidative stress marker levels were negatively associated with job skills, and when resources were offered to improve these skills, oxidative stress levels measured decreased considerably. 32 Hence, care skills might be affected by stress levels. The lack of studies involving older caregivers limits data discussion. More research is needed on elders while experiencing caring roles in the family. Over 80% of elders help the family in any way, such as transport, domestic activities, food, caring for clothes and utensils, money and child care. 33 Some reasons why burden has not been previously studied as a possible causal factor of cognitive impairment may be related to the way it is usually measured. In the present study, the scale was sensitive to assess this variable. Another point is the behavior of burden changes due to cognitive performance that might be hidden by other covariables. In our sample of caregivers living in rural areas, burden remained associated with decreased cognitive performance in the multiple regression, after being controlled for other covariables. Patients scoring 17-20 on ZBI should be thoroughly investigated, as this may be indicative of a risk for worse cognitive function among older caregivers.
In summary, the study showed that not only frailty but also high burden may be risk factors for cognitive performance decline in older caregivers living in rural areas. This study has some limitations. We were not able to provide a clinical evaluation of pre-clinical dementia during this study, which limits some of the interpretations.
Moreover, despite having good internal consistency, the tool used to assess cognition needs normative data for different levels of education. Regression analysis in this study confirmed that schooling strongly influences performance on neuropsychological tests. 
